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Abstract of JP 9191625 (A) 

PROBLEM TO BE SOLVED: To prevent 
transfer of vibration of a stator and fatigue 
breakdown of a terminal of a control 
substrate and also reduce noise level. 
SOLUTION: An input terminal 73 
connected to an energizing coil and an 
output terminal 75 of a drive circuit wired on 
a control substrate 1 9 are bridged with 
each other by an intermediate terminal 74 
which is provided in non-contact condition 
with the control substrate 1 9. Thereby, 
since vibration of stator transferred via the 
input terminal 73 of the energizing coil can 
be absorbed and the intermediate terminal 
74 is not in contact with the control 
substrate 1 9, transfer of vibration to the 
control substrate 1 9 can be prevented. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]The axis of rotation. 

A rotor which adheres to this axis of rotation. 

A permanent magnet annularly allocated by this rotor. 

A stator which generates a revolving magnetic field to this permanent magnet. 

Case housing by which an exiting coil wound around this stator, a control board by which a drive 

circuit energized to this exiting coil is wired, and this control board are stored. 

It is the brushless motor provided with the above, and an input terminal connected to an end of said 
exiting coil and an output terminal of said drive circuit are constructed across with an intermediate 
terminal, and it is characterized by this intermediate terminal and said control board being non- 
contact. 

[Claim 2]The brushless motor according to claim 1, wherein said intermediate terminal is the tabular 
member in which at least one flection straight in the shape of a U character between said input 
terminal and said output terminal was formed. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the brushless motor mainly used for the fan of the 

air-conditioner for vehicles. 

[0002] 

[Description of the Prior Art]Direct continuation of the tip of the exiting coil in which what was 
indicated by JP,H3-48339,U, for example is wound around a stator as a conventional brushless 
motor is carried out to the control board by which the exciting circuit which outputs the exciting 
current which magnetizes this exiting coil was wired. In connecting to a control board directly the tip 
of the exiting coil wound around a stator, since an exiting coil is an infinite form, workability is bad 
and is not suitable for automation. For this reason, the tip of the exiting coil was fixed to the 
terminal which is generally comparatively rigid, that terminal and control board were connected and 
the above-mentioned problem is solved. 
[0003] 

[Problem(s) to be Solved by the Invention]However, if vibration of the stator produced according to 
reaction force in case a rotor rotates gets across to the joined part of this terminal and a control 
board, The fault that vibration which fatigue breaking arises in the joined part, and the fault of 
disconnecting electrically arises, and gets across to a control board via a terminal causes noise is 
also produced. 

[0004] For this reason, an object [ prevent propagation of vibration of a stator, and prevent fatigue 

breaking of the terminal of a control board, and ] of this invention is to reduce noise. 

[0005] 

[Means for Solving the Problem]Therefore, a rotor to which this invention adheres to the axis of 
rotation and this axis of rotation, A permanent magnet annularly allocated by this rotor and a stator 
which generates a revolving magnetic field to this permanent magnet, In a brushless motor 
possessing an exiting coil wound around this stator, a control board by which a drive circuit 
energized to this exiting coil is wired, and case housing by which this control board is stored, An 
input terminal connected to an end of said exiting coil and an output terminal of said drive circuit 
are constructed across with an intermediate terminal, and there are this intermediate terminal and 
said control board in being non-contact (Claim 1). 

[0006]By having constructed across an input terminal connected with an exiting coil by this, and an 
output terminal of a drive circuit wired at a control board with a control board and an intermediate 
terminal which is non-contact, Since vibration of a stator transmitted via an input terminal of said 
exiting coil is absorbable with an intermediate terminal and said intermediate terminal does not 
touch a control board, transfer of vibration to a control board can be prevented and an 
aforementioned problem can be attained. 

[0007]Vibration of a stator is efficiently absorbable by having used said intermediate terminal as a 
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tabular member in which at least one flection straight in the shape of a U character between said 
input terminal and said output terminal was formed. 

[0008]Vibration of a stator can be prevented from spreading to case housing by having pinched the 
leg of a stator-core holding fixture which fixes a stator and case housing by an elastic member. 
[0009]A vent is provided in the leg of said stator-core holding fixture, and heat generated in a stator 
is emitted. 
[0010] 

[Embodiment of the Invention] Hereafter, Drawings explain this embodiment of the invention. 
[0011]The brushless motor 1 shown in drawing 1 thru/or drawing 3 is used, for example as a fan of 
the air-conditioner for vehicles, and the sirocco type fan 4 adheres to the applied part 3 formed in 
the upper bed of the axis of rotation 2. Near the lower part of said applied part 3, press fit 
adherence of the rotator (rotor) 5 is carried out, under this rotor 5, press fit adherence is carried 
out and the thrust stopper 6 is supporting said rotor 5 to shaft orientations. 

[0012]Said rotor 5 is constituted by the boss section 7 by which press fit adherence is carried out 
at the axis of rotation 2, the umbrella part 9 in which it spread in the shape of an umbrella from this 
boss section 7, and two or more vents 8 were formed, the body 10 which extends caudad from the 
outermost periphery edge of this umbrella part 9, and two or more permanent magnets 1 1 arranged 
on the inner circumferential side of this body 10. 

[0013]Said axis of rotation 2 is held by the bearings 16 and 17, enabling free rotation. The bearings 
16 and 17 have adhered to the bearing holders 14 and 15 of the upper and lower sides with which 
the breakthrough 13 formed by penetrating the center of the stator (stator) 12 which carries out the 
following is equipped. The sensor magnet 18 in which the position of the permanent magnet 11 of 
said rotor 5 is shown is pressed fit in the lower end of said axis of rotation 2, with the push nut 79, 
it is held in the shaft orientations of the axis of rotation 2, and distance with Hall device 20 of 
attachment **** plurality is kept constant to the sensor magnet 18 and the control board 19. 
[0014]The flange 22 which the sensor magnet 18 penetrated the opening 21 formed in the control 
board 19, and the axis of rotation 2 was equipped with it, and was formed in the end of the sensor 
magnet 1 8, lower part **** of the control board 19 — it is spread and formed in a diameter 
direction and two or more Hall devices 20 are allotted to the position which is the back side of said 
control board 19, and stands face to face against said flange 22. 

[0015]These Hall devices 20 detect the position of the permanent magnet 11 of the rotor 5 exactly, 
and make the stator 12 generate a revolving magnetic field by detecting the magnetism of said 
sensor magnet 18 by the exciting circuit arranged at said control board 19 based on this detection 
result. Between said sensor magnet 18 and the bearing 17, the washer group 23 which consists of 
two or more washers intervenes, and the sliding resistance between the sensor magnet 18 and a 
bearing is reduced. 

[0016]The stator core 35 which consists of an iron core formed by the stator 12 carrying out multi 
stage lamination of the silicon steel, It is constituted by the exiting coil 38 wound around the stator 
core 35 insulated with the insulating cover 36 when being equipped so that this stator core 35 may 
be pinched from the upper and lower sides, the lower insulating cover (stator-core holding fixture) 
37, and the upper insulating cover 36 by the stator-core holding fixture 37. Said stator core 35 has 
the breakthrough 13 by which it is equipped with said bearing holders 14 and 15 in the center, It has 
the coil winding part 40 which extends in the six directions from the peripheral wall 39 of this 
breakthrough 13, and the circular pole face 41 which meets the permanent magnet 11 of said rotor 5 
is formed at the tip of this coil winding part 40. In this embodiment the delta connection of the 
exiting coil 38 is carried out. 

[001 7]In the brushless motor 1 of the above composition, by the exciting circuit arranged on the 
control board 19. The rotor 5 can be rotated in order to make the stator 12 generate a suitable 
revolving magnetic field to the position of said sensor magnet 18 detected via said Hall device 20, 
and the position of the so-called permanent magnet 1 1 of the rotor 5. 
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[0018]The case housing 45 is constituted by the upper case member 46, the lower case member 50, 
and the lid 47, and said control board 19 is allocated inside. In said upper case member 46. the 
fitting parts 52, 53, and 54 in which the screw hole 51 for equipping this brushless motor 1 was 
formed, and the opening 57 which the heat sink 56 to which the field effect transistor (FET) 55 of 
attachment **** plurality adheres to the control board 19 exposes are formed in the outside of said 
fan 4. The heat sink 56 can be efficiently cooled by the wind which blows off from the fan 4 by this. 
[0019]The upper surface of the case housing 45 forms an inclined plane which is missing from the 
rim periphery of the upper case member 46, and inclines caudad gradually from the insertion opening 
47a of formation to the lid 47 which said stator 12 inserts in, and the waterdrop adhering to the 
upper surface of the case housing 45 flows into the method of outside. 

[0020]The connector applied part 58 equipped with a power connector (not shown) by the flank of 
the upper case member 46 and the flank of the lower case member 50 is formed by the flank of the 
case housing 45. Two or more upper guide ribs 59 and the both-sides guide rib 60 of a couple in 
which this connector applied part 58 was formed in the flank of the upper case member 46, It is 
formed of the connector mounting hole 61 formed in the flank of the lower case member 50, and two 
or more terminals 62 connected to said control board 19 project in said connector mounting hole 61 
further. Since the upper guide rib 59 and the both-sides guide rib 60 can restrict the position of the 
power connector upper part and both sides when equipping said connector applied part 58 with a 
power connector by this, mounting work can be made easy. 

[0021]Said thrust stopper 6 supports said rotor 5 to shaft orientations, makes the washer 24 of a 
nylon base, and the washer 25 which consists of NBR rubbers intervene between the bearings 16, 
and has reduced the thrust stopper's 6 sliding resistance. This thrust stopper 6 has the 
breakthrough 26 in which the axis of rotation 2 is inserted, and the body 27 in which this 
breakthrough 26 is formed, and to this body 27. Along with the umbrella part 15 of said rotor 5, a 
diameter direction is extended from the upper bed of this body 27, and the peripheral wall 29 which 
extends caudad by predetermined width from this periphery is formed. The oil guide 30 which 
inclines below towards the method of the outside of a diameter direction gradually from a sliding 
contact surface with the washer 25 is formed in the lower end surface of said body 27. between the 
medial surfaces of the method end of the outside of a diameter direction and said peripheral wall 29 
of this oil guide 30, the thrust stopper side opening (upper opening end) 32 of the upper bearing 
holder 14 enters only prescribed distance — as — attachment ********. 

[0022]The felt 34 which supplies a lubricating oil to the bearing 16 formed with the sintered metal 
and this bearing 16 with the bearing stopper 33 is being fixed to the upper part of said bearing 
holder 14. 

[0023]The diameter of circle which connects the neighborhood located inside [ diameter direction ] 
said vent 8, and is made by the above composition, Since the dust which invades from the vent 8 is 
obstructed by this thrust stopper 6, it stops adhering to the sliding portion of the bearing 16 or the 
bearing 16, and the axis of rotation 2, since it set up more greatly than said thrust stoppers 6 path. 
The upper opening end 32 of the upper bearing holder 14 can be isolated from the intrusion route of 
dust in a sake in the sliding portion of the bearing 16 or the bearing 16, and the axis of rotation 2 
having made it only a predetermined distance enter in the thrust stopper's 6 annular recess. 
[0024]The washer group 23 allotted between said bearing 17 and said sensor magnet 18, The washer 
(nylon washers) of the product made of a synthetic resin, especially a nylon base, It is constituted 
by the washer (rubber washer) which consists of a synthetic rubber, especially NBR (acrylonitrile 
butadiene rubber), and the washer (POM washer) which consists of POM (polyoxymethylene) 
material, and is allotted one by one from the bearing 17 side. 

[0025]Usually, so that this washer group 23 may be allotted between said bearing 17 and the sensor 
magnet 18 in the state where the pressure special to shaft orientations is not applied and between 
the stationary bearing 17 and the rotating sensor magnets 18 may become smooth, Rotation of the 
sensor magnet 18 is absorbed and the slidability between the end of the bearing 17 and the end of 
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the sensor magnet 18 is improved. 

[0026]In the brushless motor 1 of the above-mentioned composition, the inserting site of the inside 
of the case housing 45, and the exterior, It is between the openings 57 which carried out the 
opening between the bearing attaching part 15b of the bearing holder 15 of said bottom, and the 
bearing holder holding holes 46a formed in the upper case member 46, and to said heat sink 56 and 
the upper case member 46, and the seal of this inserting site is carried out in the method of carrying 
out the following. 

[0027]The contact part 56a which the heat sink 56 applies a silicone oil to the back of two or more 
of said FET55, and is made to contact, It is constituted by the flat-spring attaching part 56c in 
which the end of two or more flat springs 82 which press down these FET55 is inserted, the fin part 
56d exposed from said opening 57, and the flange 56b which extends to the periphery of this fin part 
56d. The guide part 56g which inclines applying at a tip the fins 56e and 56f located in the both ends 
of said fin part 56d from the outside is formed, and the insertion to the opening 57 becomes easy. 
[0028] Usually, since the case housing 45 and the bearing holder 15 were formed of resin, especially 
PP (polypropylene), their surface was abundant, and they were not easy to be hard to paste up a 
sealant and to secure sealing nature. For this reason, the portion which stands face to face against 
an inserting site, the lower surface 15b of the flange 15a of a bearing holder, and said lower surface 
15b of the upper case member 46 first in this invention, And ultraviolet-rays washing (UV washing) 
is performed to the portion against which the flange 56b of said heat sink 46 stands face to face, 
and the surface of these portions (inserting site) is damaged moderately. Then, the sealants 80 and 
81 are made to be placed between inserting sites, each part article is assembled, and the seal of 
each inserting site is completed by coagulation of a sealant. 

[0029]The flange 15a which extends to a diameter direction as drawing 1 and drawing 4 show to the 
lower bearing holder 15, It extends from this flange 15a to shaft orientations, and the bearing 
attaching part 15b of the approximately triangular shape fitted in the bearing holder holding hole 46a 
which carries out an opening to the upper case member 46 of said case housing 45 is formed. 71 is 
a lower bearing stopper. 

[0030]The input terminal 73 in which the end of said exiting coil 38 is fixed, It adheres to said 
stator-core holding fixture 37, and the flange 15a of the lower bearing holder 15 was penetrated, the 
breakthrough 90 further formed in the control board 19 was passed, and it has extended to the 
control board 19 down side. The output terminal 75 of the drive circuit wired by the control board 19 
also penetrated the control board, and has extended to the bottom to the control board. Said input 
terminal 73 and said output terminal 75 are constructed across with the intermediate terminal 74 
floated and arranged from the control board 19. This intermediate terminal 74 is formed in tabular of 
the conductive member which cannot transmit vibration of soft iron etc. easily, and absorbs 
vibration of the stator 12 which transmits said input terminal 73. In this embodiment, vibration is 
further absorbed by forming the U character-like flection 74a. 

[0031]By drawing 4 and drawing 61 (a) and (b), have said stator-core holding fixture 37, and the leg 
42 which extends in the six directions so that it may be shown the tip part 42c of this leg 42, It is 
pinched by the annular elastic members 43 and 44, is pinched between the upper case member 46 
and the lid 47 which form said case housing 45 further, and is fixed to the case housing 45. Since 
vibration of the stator 12 produced according to the reaction force by rotation of a rotor is 
absorbable by the elastic members 43 and 44 by this, the noise which leaks from case housing can 
be controlled. 

[0032]In this embodiment, as shown in drawing 6 , the height 42a which gears to said annular elastic 
member 44 is formed in the tip part 42c of the leg 42 in said every other one. The opening 42b is 
formed in said leg 42, and the rise in heat of the stator 15 can be controlled now to it. 42 d is a 
maintenance wall holding the end of said elastic member 43 among drawing 6 , and 42 f is an 
insertion part in which the coil winding part 40 of the stator core 35 is inserted. 
[0033]In this embodiment, the stator-core holding fixture 37 Specific gravity 1.22-1.33, the tensile 
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strength 30 - 40MPa r The magnetic oscillation resulting from a torque ripple can be reduced by 
forming with materials, such as a synthetic resin specified by not less than 200% of hauling 
elongation, the rate 1.8 of bending flexibility - 2.8GPa, the bending strength 60 - 85MPa. 
[0034] 

[Effect of the Invention]By having constructed across the input terminal connected with an exiting 
coil, and the output terminal of the drive circuit wired by the control board with the control board 
and the intermediate terminal which is non-contact according to this invention, as explained above, 
Vibration of the stator transmitted via the input terminal of said exiting coil is absorbable with an 
intermediate terminal, and. Since said intermediate terminal does not touch a control board, and 
transfer of the vibration to a control board can be prevented, noise can be prevented, and fatigue 
breaking of each point of contact of a control board can be prevented. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view of the brushless motor concerning this invention. 
[Drawing 2] It is a side view of the brushless motor concerning this invention. 
[Drawing 3] It is a top view of the brushless motor concerning this invention. 
[Drawing 4] It is a bottom view of a stator. 

[Drawing 5] It is a bottom view in the state where the lower case member of the brushless motor 
concerning this invention was removed. 

[Drawing 6] (a) of a stator-core holding fixture is a top view, and (b) is a front view. 
[Description of Notations] 

1 Brushless motor 

2 Axis of rotation 
5 Rotor 

1 2 Stator 

1 9 Control board 

35 Stator core 

37 Stator-core holding fixture 

73 Input terminal 

74 Intermediate terminal 

75 Output terminal 
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